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(54) YCTPOl/ICTBO fl/lfl BbinPABJIEHHH 
OBCAflHOtf KO/lOHHbl 
(57) M3o6peTeHne othocmtca k He<J>TflHoii m 
ra30B0Pi npoM-CTM m npeAHaanaMeHO aih bw- 
npaBneHMfl o6c3ahow ko/iohhu (OK). Ue/ib - 
noBbiiueHne.HaAexHocTM pa6oTbi ydp-Ba 3a 
cneT npeAOTBpaiueHnw ero 3aK/WHHBaHMH b 
CKBaxwHe npn OAHoapeMeHHOM skohomhm 
SHepropecypcoB 3a CMeT o6ecneMeHM5i bo3- 
moxhoctm yMeHbujeHMH KpyT«mero MOMeHTa. 
ftnx 3Toro Kopnyc (K) 1 ydp-Ba MMeeT kohmhc- 
CKMe npnMyio n o6paTHwe HanpaBiiaioiAMe, a 
Ha ero napyxHOti noBepxHoc™ Bbino/iHeHw 
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KO/ibLieBOrt na3 2 m paAwa/ibHbie na3bi 10. Ilo- 
cneAHne mmgiot b nonepeMHOM ceMennn K 1 
paBHOMepHOM3MeHflK)iuyiocj? rny6MHy /yw pa- 
AvianbHoro nepeMemeHMA po/imkoo (P) 5 m 6. 
KOTopwe pa3Memenu b na3ax 10 c bo3mowho- 
CTbio paAwanbHoro nepeMemenMn. B KO/ibue- 
bom naay 2 noc/ieAooaTe/ibHO c 

B03MO)KHOCTblO BpameHMfl OTHOCMTe/lbHO npO- 

AO/ibHOw ocm K 1 ycTaMooneHW xo/ibua 3, 4 m 8 
c nasaMM 9 Ha o6pameHHbix Apyr k Apyry no- 



BepxHocTflx. rAe pacno/io*enbi BwcTynw. Ann- 
ua na30Q xo/ieq 3. 4 m 8 b nonepeMHOM n/iocKO- 
ctm K 1 paBHa Be/iMMMHe paAna/ibHoro 
nepeMeii4eHHfl P 5 m 6. Me*Ay xo/ibqaMM 3. 4 

W 8 C BO3M0>KHOCTbK> BpameHMfl aoxpyr CBOeM 

ocm pa3MeiueH btopom p«a P 5 m 6. B c/iy^ae 
CMATMfl OK Ha iokom-to ee ynacTKe no BceMy 
nepiiMeTpy Bbinpas/ieHMe OK 6yAeT ocymecT- 

B/WTbCfl HenOCpeACTOeHHO BC6MH MeTbipbMW P 

5 m 6. 4 w/i. 



H3o6peTeHne othocmtca k He^TPHOw m 
ra30BOM npoMbiuu/ieHHocTM, a mmchho k ycT- 

P011CTD3M fl/iq BbinpaO/ieHM« O6C3AH0M KOJIOH* 

HU. 

Ue/ibK) n3o6peTennfl nB/iaeTcn noBbiiue- 5 

HUG H3AOKH0CTH pa60Tbl yCTpOMCTB3 33 CMeT 

npeAOTapameHUH ero 3aK/iMHMB3Hnst b ocaa- 
xHHe npw OAHOBpeMeHHow 3KOHOMMM anepro- 
pecypcoo 3a CMeT o6ecneMeHwn yMeHbtueHuq 
KpyTamero MOMCHTa. 10 

Ha 4)wr. 1 cxeMaTHMHO M3o6pa>KeHo npeA- 
naraeMoe ycTpowcTao; na <J>nr. 2 - pa3pe3 A-A 
na (})ur. 1; Ha (pur. 3 - pa3pe3 B-B Ha <t>wr. 1: 
Ha 4>wr. 4 - TpaeKTopwu nepeMemenMw occm 15 
opamenMa po/iMKOB, ncpeKaTbiBaHDiAMxcfl no 

CMHTOM M HeCMBTOMCTeHK3MO6caAH0M KO/IOH- 
HW. 

YctpoCictbo cocTOur M3 unnnHApn^ecKoro 
HMetoiuero KOHMMecKyw npaMyio m o6paTHyio 20 
HanpaB/inK>myK) xopnyca 1, Ha napyxHOM no- 
DepxHocTM Koroporo BbinonHeH KonbuesoM 
na3 2, rAe noc/ieAOBaTe/ibHO pa3MemeHbi um- 
/lMHApMMecKne Konbua. BepxHee 3 m HMWHee 

4, Me^Ay KOTOpbIMM yCTaHOB/lCHU C B03MOW- 25 

HOCTb'to BpameHMfl BOKpyr CBoe* ocm BepxHMM 

pnA POHMKOB 5 M MMXHMM pflA PO/IMKOO 6, CH36- 

xceHHbix pa3MemeHHWMM b aepxHevi m HvuKtiefl 

M3CTAX Ha MX TOpUOOblX nOBGpXHOCTflX BblCTy- 

naMM 7. Me>KAy BepxnuM m hmxmmm p«A3mm 30 
po/wKOB ycTaHOB/ieno cpeAHee unnnHApuMe- 
CKoe Konbuo 8. Bepxnee 3, cpeAnoe 8 m hmw- 

Hee 4 UM/lMHAPMMeCKMC K0/lbl43 BwnonHeHbt c 
na33MM 9 na o6pameHHbix APyr k APyry nooep- 
xhoctax, rAe pacnonoxenu ewcTynu 7 po/iM- 35 
kob. Po/imkm 5 m 6 yCTaHOBneHbi b naay 2 m 
paAwanbHbix na3ax 10 Kopnyca. flaabi 10 Kop- 
nyca mmgwt b nonepeMMOM ceMenuw Kopnyca 
paBHOMepHO M3MenflK)iuyK)cq rnyGMMy ot bw- 
crynoB 11 k BnaAMHaM 12 aha paAwanbHoro 40 
nepeMemeHMP po/iukob. Konbua 3. 4 m 8 ycia- 
HOOneHbl C B03MO>KHOCTbK) BpameHMfl othocm- 
TenbHO npoAO/ibHovi ocu Kopnyca. a A^nna 
nasoB 9 KO/ieu B nonepeMHow nnocKOCTii Kop- 
nyca pasHa paAManbHOMy nepeMemenviK) po- 45 
/imkob. B xopnyce Bbino/iHen oceaoM Kanan 13. 



Yctpomctbo pa6oTaeT c/ieAyK>iuMM o6pa- 

30M. 

YCTPOMCTBO H3 KO/lOHHe 6ypMilbHblX Tpy6 

cnycKaiOT b CKsa>KMHy w npM aoctm^kchmm mm 
BepxHeM rpaHMuw CM3Toro ynacTKa o6c3ahom 
Ko/iOHHbi cnycK npeKpatuaiOT. 3aTeM oweHb 
MeA/ieHHo BpamaiOT xo^OHny 6ypM/ibHbix 
Tpy6. Ecmi Ko/iOHHa Tpy6 cbo6oaho BpamaeT- 
en 3to yxa3biBaeT Ha to» mto pnAw po/imkob 
BepxHMii 5 m hm)khmm 6 (4>wr. 1 ~4) eiue He 

B3aMMOAeMCTByK)T CO CMWTbIM yMaCTKOM o6- 
C3AHOM KO/IOHHU. He3HaMMTe/1bH0 yae/iMHMB 
rny6MHy cnycKa ycTpoMCTBa. BHOBb spamaiOT 
Ko/iOHHy 6yp.M/ibHbix Tpy6. AanbHeMiuMM cnycic 
ycTpoMCTBa npeKpama»OT b tom cnyMae, ec^iw 

npM BpaiUeHMM KOnOHHbl Tpy6 B03HMKa6T co- 

npoTManeHMe ee BpameHMio. hto CBMAeTe/ibCT- 
ByeT 06 ynope po/imkob ycTpoMCTBa b cm«twm 
ynacTOK o6caAHOM ko^ohhw. Floc/ie 3Toro co- 

3A3JOT UMpKy/inUMK) npOMWBOMHOM XMAKOCTM 

b CKsawMHe, KOTopan npoxoAMT Mepe3 ocesoM 
K3Ha/i 13 Kopnyca 1 m noc/ie BwxoAa M3 Hero 
oMbisaeT pon^KM m cnoco6cTByeT mx oxnaxAe- 

HMK>. PPM BpameHMM KOilOHHbl 6ypMilbHbJX 

Tpy6 BpamaeTCft xopnyc 1 ycTpoMCTBa. npw 

3T0M POHMK. HaxOA«lMMMCfl BO BP 3AM He 12 pa* 

AManbHoro na3a 10 Kopnyca (<t>Mr. 4) % oKaawsa- 
eTCfl npM>naTUM OAHoapeMeHHo k cmatom 
cienKe o6c3ahom ko/iohhw m Any paAwanbnoro 
na3a Kopnyca. B pe3ynbTaie Mero nponcxoAMT 
nepeKaTbisaHMe ponMKa no ynoMflnyTUM no- 
BepxH0CT«M o6caAHOM ko/iohhw m xopnyca yc- 
TpOMCTBa. B to *e BpeM» po/ivtK, 
pacnonotteHHbiw c npoTMBono/ioxnoM CTopo- 
hu xopnyca 1, ynMpaeTcw b HecMsuyio deHicy 
o6caAHOM KonoHHbJ m nepexaTuoaeTc« oaho- 
BpeMeHHO no stom noBepxHOdM m Any paAM* 
a/ibHoro na3a Kopnyca. npM stom 
HanpasnenMe nepeKaTbisaHMn po/imkob m apa- 
meHMe. csaaaHHbix c hmmm aepxHero. cpeAne- 
ro m HM)KHero um/imhapmmcckmx xoneu 3. 8 m 4. 
coanaAaeT c nanpaa/ieHMeM BpaiuenuR Kopny- 
ca 1 ycipoiiCTBa. B npouecce nepeKaTwaaHMA 
po/imkob no Any paAManbHoro naaa 10 ohm m3 
anaAMHw 12 nepeMeiuawrcn na BepuiMHy 11. 
mto conpoBOXAaeTcn npuHyAMTe/ibHbiM ow- 
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.ADMweHueM po/iHKOB H3 Kopnyca nofl acmct- 
BneM 003HMK3K)mero 60Kocoro (Bbinpao/?«K)- 

lUeroj yCMHMP. ripw BWABM)KeHMM pO/HIKOB MX 

Bb4CTynw 7 nepeMemsKHca no naaaM 9. koto- 
pwe npeAycMorpeHbi b xo/ibuax 3. 4 m 8. ripn 5 
3tom TpaeKTopufi nepeMemeHMA ocu Bpaiqe- 
hma ()o/ihk3. nepeKaTbiBaioineroca no necM*- 

TOM CTeHKe 06C3AHOM KO/lOHMbl, 6yAeT MMeTb 

BMA OKpyXHOCTM, noKa 3 aHHOM Ha ct>nr. 4 
cn/ioujHoft /lMHuew, ueHTp kotopom coBnaAaeT 1 o 

C qeMTpOM 06C3AHOM KO/TOHHW. OCb >Ke Bpa~ 

meHMa po/iMKa, nepeKaTbioaJoaierocfl nocMfl* 
tom CTeHKe Ko/ioHMbi m bu npa bh« »omero ee. 
6yAeT nepeMemaTbca no napa6o/iMMecxoi/i 
TpaeKTOpMM, KOTopaw noKa3aHa na tom we <f>M- 15 
rype nyHKTMpnoM /imhmcm. 3to npoMexoAMT 
M3-3a Toro, mto ycw/iMe. neo6xoAUMoe ai« bw- 
npaBneHMj? CM«Toro ynacTxa o6c3Ahom ko/ioh- 
hw acerAa Menbiue ycM/iwn, Heo6xoAMMoro 

A/1« nepBMMHOMAe(|)OpMaHMMTOM)Ke KO/lOHHbl. 20 

Po/imx, nepexaTbiBaiomMMCJ? no hccmhtom 
CTeHKe o6caAHOM ko/iohhw, nepeMemaacb M3 
snaAMHw 12 Ha BepwMny 11 ah3 paAMa/ibHoro 
naaa. OTOABMraeT Kopnyc 1 ycTpoiiCTea ot ne- 

CMHTOM CTeHKM B CTOpOHy CMflTOM. BblABMWe- 25 

Hwe po/iMKOB M3 Kopnyca npexpainaeTca 
nocne aoctm^chma mmm BepujMH 1 1 AHa paAM- 
anbHoro nasa. MaxcwMa/ibHoe paccTOflnwe. na 
KOTopoe nepcMemaeTC* poamk. BbinpaBwno- 
U4mm cMATyio CTewKy o6caAHOM ko/iohhw. 6y- 30 
act paano cyMMe p3ccto«hmm. Ha xoTopwe 
BWABMraiOTCJi M3 xopnyca ynoMHHyTbiw m npo- 
TMBo/ie>KaiuMM eMy po/imkm. B c/iynae cmatma 
o6c3ahom KO/ioHHbi na KaxoM-TO ee ynacTxe no 
BceMy nepMMeTpy BunpatMeHMe ko/iohhw 6y- 35 
act ocyiuecTB/]flTbc» HenocpeACTBeHHo ece- 

MM MeTbipbMfl P0/1MK3MM. TdKMM 06p330M, B 

npouecce oahoto o6opoTa xopnyca 1 ycTpow- 
CTBa BbmpaB/ineTcn ynacTOK o6c3ahom ko/ioh- 
hm. paBHWM no A/iMHe cyMMapHovi BbicoTe 40 
eepxHero m HMMHero p»aob po/mxos. J\na bw- 
npaB/ieHMA HMwe/iewamMx cmhtwx ynacTKOB 
o6c3ahom ko/iohhu yCTpOMCTBO AonycxaiOT m 
noBTop«K)T onMcaHHwe onepauMM. 

45 

n p m m e p. flonycTMM o6caflHa» xonoHHa 
AnaMeTpoM 299 mm (Mapxa cTa/iM K. ToniuMHa 
CTeHKM 12 mm) CMPTa na rny6MHe 3000 m. fl/ia 
Tpy6 TaxoM opomhoctm HapyxHoe AaB/ieHne, 
npM kotopom HanpaaccHMe b Tene Tpy6bi aoctm- 50 
raer npe^ena TexyMec™. paBHO 130 kVc/cm 2 . 

3T0 3H3HMT, MTO A^fl CMHTMH o6caAHWX KO/IOHH 

yxa3aHHoii npoHHOCTM AOCTaTOHHo Hapywnoe 
A3B/ieHMe nopnAxa 130 xr c/cm 2 . Ann Bbinpaa- 
zieHMfl T3KMX xo/iohh Tpe6yeTcn Tax*e Aaa/ie- 55 
HMe (m/im 6oxoBoe BunpaB/unomee ycwnne) b 
npeAenax 130 xfc na xa^AWM xaaApaTHbiM 
caHTMMeTp KOHTaxTa pa6onero 3/ieMeHTa (0 
AaHHOM c/iyMae po/imkob ycTpowcTBa co cma- 

TOM CTeHKOM o6C3AHOM KO/lOHMbl. 



YCTpOMCTBO cnycxacTca Ha rny6w?fy 3000 
m Ha 6ypM/ibHOM xo/ioHne A^aMerpoM 140 mm 
(Mapxa CTa/iM K. to/iu4mh3 ctchkm 1 0 mm). npM- 
BeAenHWM Bee 1 nor. m t3kom xo/iohhw paBen 
Pnp = 38.8 kTc/m. npeAen TexywecTM o^k - 
5000 Krc/cM 2 . 

Bee Bceii 6ypM/7bH0M ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 xrc. 
ripw K034>(()MUMeHTe 3anaca npoMHOCTn 



K - 1.3 



n _ a T eK. _ 5000 __ OQ/ , c _ , 2 
Oaoo. j^-: j-y =3846 kT c/cm^ 



0) 



. S C eM.Tpy6w = 40.7cm 2 ; 
°»= -4^T = 2860 Krc/CM 2 . 
MoMeHT conpoTMsneHMw Kpy^enMK) 



w = 



JT D 

16 



(Wz 4 ): 



d _ 0,12 _ a/v^ 
rAe D m d - cooTBeTCTBeHHo Hapy^Hwrt m 

BHyTpeHHMM AMdMeTpbl 6ypM/ibHOM KO/IOHHW. 

m; 



= 0.000244 m 3 = 244 cm 3 . 
H 3 (1) 

o r 2 _ 2 , r 2 . 
J • nac — r# np " (J m . 



Txac — 



/ fj np " (/ h2 



V 3 

OTKyAa AonycTMMbiw momcht. c kotopum 
mokho cxpyHMBdTb 6ypnn b Hy»o xo/iOHHy Ana 
npuBeAennfl ee bo Bpamenwe, 6yAeT 



M = W 



r24>1 /3g46^ 2860 T 
-361 120 xr 3 - cm = 3611 Kf ■ m. 3 
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Tor^a ycwnne. B03HWKaK>iuee ot 3Toro mo- 

M6HT3, COCT3BMT 

2 

rAe Di - HapyxHwvi AwaMeTp Kopnyca yCTpofl- 
ctb3 (naroTae/iviBaeTcn ua YBT fluaMeipoM 
178 mm), m. 

Dpn BbtcoTe OAHoro po/iMKa 100 mm. A^a- 

MeTpe 40 MM M BblABH>KeHMW KB)KJ\OtO pO/lMKa 

M3 Kopnyca ycTpowcTBa na 5 mm nnouuaAb koh- 

T3KT3 Skom, PO/IMKOB CO CMBTOfi CTeWKOtf 

caAHOrt KonoHHbi 6yAeT M3MeH«Tbc« ot 1 ao 
145 cm 2 . 

BoKoeoe Bbinpas/ifliomee ycunne, co3Aa 
BaeMoe yctpomctbom, paBHO 

n - Q 

okoh 

3to ycunwe no Mepe BbiAnnweHHH po/m- 

KOB M3 K3H3BKW KOpnyca VCTDOMCTB3 6viteT 

u3MeHflTt>Cfl ot 40573 ao 280 kI~c/cm 2 , mto 
3H3MHTenbH0 npesocxoAHTycM/iMe. Heo6xoAM- 
Moe BunpsBneHuin paccMaTpwBaeMotf 
cm«tom o6caAHOii ko/iohhw. 

A- A 




cpup.2 



OopMy/ia M3o6peTeHMfl 

YCTpO&CTBO A^» BbinpaB/ieHMW o6c3ahom 

KonoMHw, BK/iK)MaK)LLiee Kopnyc c kohhmcckm- 

MM npPMOM M o6p3TH0M H3np3B/lflK)lUWMH II 
5 KO/lbqeBblM H330M H3 HSpyWHOM noBepxHo- 

cth, noc/ieAOB3Te/ibHO ycTaHoa/ieMHbie b 
KonbueBOM naay Kopnyca xo/ibua c naaaMt* Ha 
b33hmho o6p3iAeHHbix nosepxHOCTflx, ycia- 
HOBneHHbie na Kopnyce mgjkay xo/ibqaMU c 

10 B03MO)KHOCTbK> BpaiUCHUfl pOflMKH c BbiCTyna- 

mm b BepxHefl m HiDKHe^i MacTflx. pacno/ioweH- 
HbiMM b na3ax xo/ieu, OT/nmaiomeecu 

TGM, HTO. C Ue/lbK) nOBWUJeHMfl H3Ae>KHOCTM 

pa6oTbi ycTpoCiCTBa 3a cweT npeAOTBpaiueHup 
15 ero 3aK/iMHHBaHMfl b cKsawMHe npw OAHOBpe- 
MBHHOft 3KOHOMHM sh epropecypcoB 3a cneT 
P6ecneMeHiin yMeHbuieHM* xpyTqiuero momch- 
T3, na HapyxcHoft noeepxHocTn Kopnyca bm- 
no/iHeHu p3AM3nbHwe na3bi, nMexoiAne b 
20 nonepeMHOM ceseHnw xopnyca pasHOMepno 
M3MeH«ioiAyK)c» rny6nHy j\na paAwa/ibHoro 
nepeMeiMeHwn po/iwxoB. npuneM po/imkm pa3- 
MemeHbi b paAnanbHwx nasax Kopnyca c 
B03MO)KHOCTbK) paAwa/ibHoro nepeMeme- 

25 HMfl, KO/lbUa yCTaHOB/teHbJ C B03M0>KHOCTbK> 

b pa me mmp oTHOCWTe/ibHO npoAO/ibHo* ocm 
xopnyca, a a"hh3 na30B xoneu b nonepeMHoft 
n/iocKOCTM Kopnyca paBHa Benvmnne paAua/ib- 
Horo nepeMeiueHMA po/iukob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig, 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body I is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
- 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

5000 
K 1.3 

p 



^^ e = ^ = ^ = 3846kgf/cm 2 



^p/pe cross section 
$pipe cross section -40.7 cin^ ; 

an= ll^? =2860kgf/cm2 



The torsional moment of inertia is 

71 • D 3 



W 



tf °- 12 n« R 
a = — = — — = 0.86 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^^(1-08*)= 



From(l) 



16 

: 0.000244 m 3 = 244 cm 3 . 



C *— — V 3 ' 
W V 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 
- 361120 kgfcm = 36]l kgf-m. 



Page 6 



1663180 



1663180 
7 



Then the stress arising from this torque is 

_ M 3611 „ C70 , . 

0 = — = =40573kqf . 

Dj 0.089 y 

2 

where Z>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstragttentng ~ q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in senes in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

[see Russian original for figure] 

Fig. 2 

g— B 



Fig. 3 
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